To test the impact of an increased detection efficiency on resolving nano-scale features, we used the test case of small (~1-2 nm radius) Ti-enriched precipitates in a titanium alloy, Ti-5Al-5Mo-5V-3Cr-0.3Fe wt.% (Ti-9Al-3Mo-5V-3Cr-0.3Fe at.%) [8] , known commercially as Ti-5553, which is utilized in the Boeing 787 airframes as large section forgings [9] . Ti-rich !-precipitates have been detected in this alloy after a 1 h aging treatment at 300 o C by small-angle neutron scattering (SANS) and transmission electron microscopy (TEM) [9] but the precise morphology, dispersion, and specifically the composition of these precipitates remains unknown. We employed a CAMECA LEAP 4000X Si with 50% detection efficiency, and a CAMECA LEAP 5000 XS with 80% nominal efficiency to study these precipitates. APT tips were prepared using a standard lift-out, mounting, and tip-sharpening method [10] utilizing an FEI Helios NanoLab 600 DualBeam TM focused ion-beam (FIB) microscope equipped with an Omniprobe TM micromanipulator. APT analyses were conducted on both instruments with identical run conditions, 15 pJ pulse energy with ultraviolet (355 nm wavelength) laser pulses, 250 kHz pulse repetition rate and at a specimen stage temperature of 30 K. The target detection rate was set at 2% for the LEAP 4000X Si and 3.2% for the LEAP 5000 XS, taking into account the different detection efficiencies. These conditions resulted in charge-state peak intensity ratios (CSRs) of Al
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The LEAP 5000 XS resolves a dense dispersion of small Ti-rich precipitates, Fig. 1(a) , delineated by an 86 at.% Ti isoconcentration surface. In contrast, precipitates cannot be distinguished from random concentration fluctuations in the data acquired with the 4000X Si, Fig. 1(b) . To ensure the statistical significance of the precipitates detected in the 5000 XS dataset, concentration frequency distributions were calculated with a block size of N=160 atoms for the 5000 XS data and N=100 atoms for the 4000X Si data, representing sampling volumes of the same size, taking into account the different detection efficiencies of both instruments, and compared with binomial distributions representing a homogeneous alloy with the same mean composition. The concentration frequency distribution for the 5000 XS data, Fig. 1(c) , has a significantly enhanced tail at higher Ti concentrations (arrow), and concomitantly a smaller maximum value, indicating the presence of precipitates, whereas the 4000X Si distribution, Fig. 1(d) is indistinguishable from the random case. The higher detection efficiency of the 5000 XS is critical for resolving nanometer-scale features that are either small in size and/or have a small compositional amplitude. 
